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Where to Find and View the Data
WHO Website: Country Level

Global Health Observatory (GHO) data

Global Health Observatory data

Data repository

Exposure to ambient air pollution

The mean ambient air pollution of particulate matter with an aerodynamic diameter of

2.5 um o less (PM2.5) in country urban areas ranges from less than 10 to over 100

Reports

Jg/m3. In urban areas, the mean concentration of particulate matter with an

aerodynamic diameter of 2.5 um or less (PM2.5) ranges from less than 10 to over

Country statistics

100 ug/m3, and from less than 10 to over 200 ug/ma for particulate matter with an

aerodynamic diameter of 10 um or less (PM10)

Map gallery

Standards

Global Health Observatory (GHO) data > Ambient air pollution

Situatigivat couniry ieve!

View interactive map/graph [%

Viewdata

Read more

Situation at grid level

View interactive map [3

View data, metadata
and detailed methods of estimation

Situation at city level

View full size map (PM10) [4
View full size map (PM2.5) [3

View data | Read more

& % f vy 6o +

More PHE data products

Maps [3
Rengits
Country profiles
Links

Follow this link to download
2014 country level data:

 Formats: csv, Excel, html,
XML, etc.

 Can also filter by country
and download

http://www.who.int/gho/phe/outdoor air pollution/exposure/en/
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PM, - at Country Level

http://gamapserver.who.int/gho/interactive charts/phe/oap exposure/atlas.html

g/ /l \! i : . . . .
\\/5’ 7“2:\\?/ W0r|d Heahh Public Health and Environment (PHE): ambient air pollution
S . . . . .
\{L\ ] l’,V Orgamzatwn Annual mean concentrations of fine particulate matter (PM2.5) in urban areas (ug/m3), 2014
Filter by WHO region Static maps Help Print
Table Map
Country v Data
# Afghanistan 63 4
Albania 17
Algeria 25
Andorra 11|=
# Angola 42
Antigua and Barbuda 13 ol
Argentina 14 -
Armenia 25
Australia 6
Austria 17
o Azerbaijan 26
Bahamas 13
# Bahrain 60
# Bangladesh 89
Barbad 14
a: acos Map disclaimer
Belans it The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on the part of the World Health Organization concerning the legal status of any
Belgium 16 country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries, Dotted and dashed lines on maps represent approximate border lines for which there may not yet be
Belize 21 full agreement. The borders of the map provided reflect the current political geographic status as of the date of publication (2016). However, the technical health information is based on data accurate with
respect to the year indicated (2014), The disconnect in this arrangement should be noted but no implications regarding political or terminological status should be drawn from this arrangement as it is purely a
¢ Benin 28 function of technical and graphical limitations.
# Bhutan 39
# Bolivia (Plurinational State of) 32 +The mean annual concentration of fine suspended particles of less than 2.5 microns in diameters is a common measure of air pollution.
# Bosnia and Herzegovina 55 -
Country ranking Legend
Botswana 19
Brazil 11 150 210
Brunei Darussalam 5
# Bulgaria 30 HAE
# Burkina Faso 37 100 15-25
Bi di 43
# Burundi . Pavas
Cabo Verde No data
Cambodia 25 50 . >35
# Cameroon 64 Not applicable
Canada 784
0 No data

All Rights Reserved.
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PM, - at Country Level

http://gamapserver.who.int/gho/interactive charts/phe/oap exposure/atlas.html
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\A} vy Orgamzanon Annual mean concentrations of fine particulate matter (PM2.5) in urban areas (ug/m3), 2014
Filter by WHO region Static maps Help Print
Table Map
Country v Data
# Afghanistan 63 4
Albania 17
Algeria 25
Andorra 11|=
# Angola 42
Antigua and Barbuda 1355
Argentina 14 -
Armenia 25
Australia 6
Austria 17
o Azerbaijan 26
Bzhamas 13
# Bzhrain 60
# Bangladesh 89
Barbad 14
alr ades Map disclaimer
B L The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on the part of the World Health Organization concerning the legal status of any
Belgium 16 country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for which there may not yet be
Belize 21 full agreement. The borders of the map provided reflect the current political geographic status as of the date of publication (2016), However, the technical health information is based on data accurate with
respect to the year indicated (2014), The disconnect in this arrangement should be noted but no implications regarding political or terminological status should be drawn from this arrangement as it is purely a
# Benin 28 function of technical and graphical limitations.
# Bhutan 39
# Bolivia (Plurinational State of) 32 +The mean annual concentration of fine suspended particles of less than 2.5 microns in diameters is a common measure of air pollution.
# Bosnia and Herzegovina 55 -
Country ranking Legend
Botsvana 19
Brazil 11 150 £10
Brunei Darussalam 5
+ Bulgaria 30 2ot
# Burkina Faso 37 100 15-25
B di 49
# Burundi . S
Cabo Verde No data
Cambodia 25 50 . »35
# Cameroon 64 Not applicable
Canada 21%
0 No data
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Where to Find and View the Data
WHO Website: Country Level

English
NOR ‘{@ World Health

T {E®Y Organization @ooo@

A Healthtopics Data Mediacentre Publications Countries Programmes Governance  About ) Search

Global Health Observatory (GHO) data

Global Health Observatory data Exposure to ambient air po""‘tion o % f ¥ 6 +

The mean ambient air pollution of particulate matter with an aerodynamic diameter of
2.5 um or less (PM2.5) in country urban areas ranges from less than 10 to over 100
Hg/m3. In urban areas, the mean concentration of particulate matter with an
aerodynamic diameter of 2.5 um or less (PM2.5) ranges from less than 10 to over More PHE data products
100 pg/m3, and from less than 10 to over 200 ug/m3 for particulate matter with an
aerodynamic diameter of 10 um or less (PM10)

Data repository
Reports

Country statistics

Maps [3
Map gallery
A Situation at country level Reports
Standards g e View interactive map/graph L[4 Country profiles
’ .;\ﬂ Links
By 5N, View data
Read more

Situation at grid level

View interactive map [2

View data, metadata
and detailed methods of estimation

Situation at city level

View full size map (PM10) [
View full size map (PM2.5) [3

View data | Read more

http://www.who.int/gho/phe/outdoor air pollution/exposure/en/
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‘ Data Integration Model for Air Quality (DIMAQ)

Population Data
Ground Monitor
Information & Data

Satellite-Based
= ELE
Simulated Aerosols
Topography &
Land Use

National Aeronautics and Space Administration

Bayesian
Hierarchical
Framework

Estimates PM, 5 as

well as measures
of uncertainty

Annual Average PM, ; for 2014

Estimates ona 0.1° x 0.1° grid

Shaddick et al. 2016, submitted, Figure 7 (top)
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PM, - at Grid Level

http://www.who.int/phe/health topics/outdoorair/databases/modelled-estimates/en/

English

g’@ %Vorld Health
W2 Organization
NS
DJo]v]flc
A Weshiopks Dein Medacenwe Fublcatons Cowtios Progmmes  Gowrarce  acurvro [N

Public health, environmental and social determinants of health (PHE)

Modelled Global Ambient Air Pollution estimates © = f ¥ o +

Public health, environmental and

social determinants of health
Estimation of global health risks from exposure to ambient air pollution requires a

About us comprehensive set of air pollution exposure data covering all inhabited areas. The
recently developed Data Integration Model for Air Quality (DIMAQ) has produced

News and events estimates based on data from ground measurements together with information from Related links
other sources including data from satellite retrievals of aerosol optical depth and

Health topics chemical transport models. It provides estimates of annual exposures of PM2.5 levels Ambient air pollution: A global
at high spatial resolution (0.1° x 0.1°, which equates to approximately 11x11km at = __ ettt __

Publications equator) globally.

Map from previous slide

.csv file with gridded PM, 5
estimates

estimates of air quality, expressed in terms of median conggffitrations of PM2.5, fo
regions of the world, including areas in which PM2.5 itoring is not available,

This model has been developed by an internatigfal group of expel

University of Bath and WHO.

— Global ambient air pollution map [
Global map containing both modelled a
— ¥ DIMAQ database, 2014 data
= esv, 51.33Mb
Contains the following rows: longitude, latitude, country code, PM2 S laanwet=
average PM2.5 in ug/m3, for 2014)
— Detailed methods for DIMAQ [2™%
Data Integration Model for Air Quality: A Hierarchical Approach to the Global
Estimation of Exposures to Ambient Air Pollution

el |\ leta-data for PM, - estimates

Wherever nnssible. estimates have heen eomnuted usina standardized catenorie:

onitored annual mean PM2.5 level
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PM, - at Grid Level

http://maps.who.int/airpollution/

( ‘#) World Health
Organization

Global ambient air pollution  wHo Guideline values (annual mean) PMys: 10 pg/m?, PMy: 20 pg/m?

<

Link: WHO Global Urban Ambient Air Pollution Database

Annual mean ambient PM2.5 (ug/m3)

bl
Circles: monitoring station / background: modeled <
estimates

A
o <10

-
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o 11-15

@ 16-25
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@® 70ormore

Population

<> > 25,000,000
<> 20,000,000

~
<) 15,000,000

I
@) 0,000,000

< 5,000,000

1000km
e
-:-| 74.73817.810 Degrees

The boundaries and names shown and the desi&nations used on this map do not img]y the expression of any opinion whatsoever on the part of the World Health Organization concerning the legal
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for
which there may not yet be full agreement.
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PM, - at Grid Level

http://maps.who.int/airpollution/

" World Health . . o ) ) » .
i::%} Or‘z;ramzx(m Global ambient air po||utl0n WHO Guideline values (annual mean) PM,s: 10 pg/m>, PMyg: 20 pg/m> Link: WHO Global Urban Ambient Air Pollution Database
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Annual mean ambient PM2.5 (ug/m3)

Circles: monitoring station / background: modeled
estimates

o <10
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© 16-25
® 26-35
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@® 70 ormore
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> 25,000,000

Q 20,000,000
O
O

15,000,000

10,000,000

< 5,000,000

Zooming in shows
circles indicating
monitoring stations

-i-| 26.186 66.941 Degrees g . A T ‘J

\ < K b
The boundaries and names shown and the desiEnaﬁons used on this map do not imq.ly the expression of any opinion whatsoever on the part of the World Health Organization concerning the le

. v : expres: : ! e legal
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for
which there may not yet be full agreement.
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WHO PM, s Gridded Data: By Country
http://avdc.gsfc.nasa.qov/pub/tmp/WHO PM25 2014 COUNTRY DATA/

@ GODDARD SPACE FLIGHT CENTER

You are not logged in.
Login Sign up

OVERVIEW/ HOME

Name

E] Parent Directory

Afghanistan AFG_2014_WHO_PM25.csv

| Albania ALB_2014_WHO_PM25.csv
Algeria DzZA 2014 _WHO_FM25.csv

| Andorra_ AND_2014_WHO_PM25.csv

| Angola AGO_2014_ WHO_PM25.csv

| AntiguaandBarbuda ATG_2014_WHO_PM25.csv

| Argentina ARG_2014_WHO_PM25.csv
Armenia ARM 2014 _WHO_PFM25.csv

| Australia AUS_2014_WHO_PM25.csv
Austria AUT 2014_WHO_FM25.csv

| Azerbaijan_ AZE_2014_ WHO_PM25.csv

| Bahamas_BHS_2014_WHO_PM25.csv

| Bahrain_ BHR_2014_WHO_FM25.csv

| Bangladesh_ BGD_2014_ WHO_PM25.csv
Barbados_BRB_2014_WHO_PM25.csv

| Belarus_BLR_2014_WHO_PM25.csv
Belgium BEL_2014_WHO_PM25.csv

| Belize_BLZ_2014_WHO_PM25.csv

| Benin_BEN_2014_WHO_PM25.csv
Bhutan BTN_2014_WHO_PM25.csv

| Bolivia,PlurinationalStateof BOL_2014 WHO_PM25.csv
BosniaandEerzegovina BIH 2014 _WHO PM25.csv

| Botswana_BWA_ 2014 WHO_PM25.csv

| Brazil BRA 2014 _WHO_PM25.csv

National Aeronautics and Space Administration

Last modified Size
15-Feb-2017 10:32 220K
15-Feb-2017 10:32 11K
15-Feb-2017 10:32 760K
15-Feb-2017 10:32 386
15-Feb-2017 10:32 375K
15-Feb-2017 10:32 761
15-Feb-2017 10:32 1.0M
15-Feb-2017 10:32 11K
15-Feb-2017 10:32 2.5M
15-Feb-2017 10:32 35K
15-Feb-2017 10:32 32K
15-Feb-2017 10:32 4.5K
15-Feb-2017 10:32 350
15-Feb-2017 10:32 44K
15-Feb-2017 10:32 317
15-Feb-2017 10:32 99K
15-Feb-2017 10:32 14K
15-Feb-2017 10:32 6.8K
15-Feb-2017 10:32 34K
15-Feb-2017 10:32 13K
15-Feb-2017 10:32 342K
15-Feb-2017 10:32 21K
15-Feb-2017 10:32 183K
15-Feb-2017 10:32 2.6M
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Where to Find and View the Data
WHO Website: City Level

English

won (@) Yo veat http://www.who.int/gho/phe/o

¥ Organization

NO0O00@® utdoor air pollution/exposure
=1 /en/

Global Health Observatory (GHO) data

Global Health Observatory data Exposure to ambient air pOIIUtion (5] f ¥y G o+

The mean ambient air pollution of particulate matter with an aerodynamic diameter of
2.5 um or less (PM2.5) in country urban areas ranges from less than 10 to over 100
ug/m3. In urban areas, the mean concentration of particulate matter with an
aerodynamic diameter of 2.5 um or less (PM2.5) ranges from less than 10 to over More PHE data products
100 pg/m3, and from less than 10 to over 200 ug/m3 for particulate matter with an
aerodynamic diameter of 10 um or less (PM10)

Data repository
Reports

Country statistics

Maps [2
Map gallery
Situation at country level Reports
Standards e View interactive map/graph [ Country profiles
T & Links
By L¥, View data
Read more

Situation at grid level

Maps of city level PM,,

View data, metadata

and detailed methods of estimation | P M

Situation at city level

View full size map (PM10) [3
View full size map (PM2.5) [3

.csv file with city level

View data | Read more |«

annual means
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PM, - at City Level

http://www.who.int/gho/phe/outdoor air pollution/exposure/en/

Concentration of particulate matter with an aerodynamic diameter of 10 ym or less (PM10) Concentration of particulate matter with an aerodynamic diameter of 2.5 ym or less (PM2.5)
in nearly 3000 urban areas*, 2008-2015 in nearly 3000 urban areas*, 2008-2015

Annual mean PM10 (ug/m3) Annual mean PM2.5 (ug/m3) y
o < N o <0 >
20-29 10-19 .
30-49 o 20-39 . o
o 50-09 o 40-59
o 100-149 - . . _ . B
o 2150 * Lh: gr:vls:nmuzgzﬁ?ecz?t;?rtm"z;g:.e suspended particles of less than 10 microns in diameters (LB a0 o 2100 Tsh: ;r;e:; ::nmuglazﬁ?:eorfﬁariaru:;Im:e suspended particles of less than 2.5 microns in diameters QIO
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Long Term Time Series




Satellite Derived Surface PM, s Datasets

http://fizz.phys.dal.ca/~atmos/martin/?page _id=140

mospheric Composition Analysis Group

Research Pum'm"o? o5& GEOS-Chem Satellites Datasets SPARTAN Group Info
Presentations

Surface PM2.5

Global Estimates:

We estimate ground-level fine particulate matter (PM2.5) by combining Aerosol Optical Depth (AOD) retrievals from the NASA
MODIS, MISR, and SeaWIFS instruments with the GEOS-Chem chemical transport model, and subsequently calibrated to global
ground-based observations of PM2.5 using Geographically Weighted Regression (GWR) as detailed in the below reference.

References:

van Donkelaar, A., R.V Martin, M.Brauer, N. C. Hsu, R. A. Kahn, R. C Levy, A. Lyapustin, A. M. Sayer, and D. M Winker, Global
Estimates of Fine Particulate Matter using a Combined Geophysical-Statistical Method with Information from Satellites,
Models, and Monitors, Environ. Sci. Technol, doi: 10.1021/acs.est.5b05833, 2016. [Link]

Estimates prior to 2007 incorporate temporal information from:

Boys, B.L., Martin, R.V., van Donkelaar, A., MacDonell, R., Hsu, N.C., Cooper, M., Yantosca,R.M., Lu, Z., Streets,D.C., Zhang,Q.,
Wang,S., Fifteen-year global time series of satellite-derived fine particulate matter, Environ. Sci. Technol,
10.1021/es502113p, 2014. [Link]

van Donkelaar, A., R. V. Martin, M. Brauer and B. L. Boys, Global fine particulate matter concentrations from satellite for long-
term Envii [ Health Perspectives, 123, 135-143, DOI:110.1289/ehp.1408646, 2015. [Link]

Scientific Datasets:

Global resolved datasets are provided in ArcGIS-compatible NetCDF [.nc] or zipped ASCII [.asc.zip] file. Note that the unzipped
ASCII files can be cumbersome. Gridded files use the WGS84 projection. The 0.01° x 0.01° grid contains 12500 latitude
coordinates, with centres from 54.995°S to 69.995°N, and 36000 longitude coordinates, with centres from 179.995°W to
179.995°E. The 0.1° x 0.1° grid contains 1250 latitude coordinates, with centres from 54.95°S to 69.95°N, and 3600 longitude
coordinates, with centres from 179.95°W to 179.95°E. Corresponding files for Google Earth are also provided [.kmz]. Country
means are also provided in a comma separated ascii (.csv) format. Dust and Sea-Salt Removed PM2.5 estimates apply simulated
compositional information to our full-c ition values, following van D et al., EHP, 2015. Other extractions can often
be produced upon request. Please contact Aaron van Donkelaar (Aaron.van.D .ca) for further information.

All Composition PM2.5:

Satellite-Derived PM2.5, 1998, at 35% RH [ug/m3]

0.1° x 0.1° [.nc] [.asc.zip] [.kmz] [.csv]

0.1° x 0.1° w GWR adjustment [.nc] [.asc.zip] [.kmz] [.csv]
0.01° x 0.01° w GWR adjustment [.nc] [.asc.zip] [.kmz] [.csv]

National Aeronautics and Space Administration Applied Remote Sensing Training Program 15



India: Model and Satellite-Derived PM,

http://www.urbanemissions.info/india-satpm?25/

PM2.5 Concentrations during 1998-2014 (ug/m?9)

Click on state; select district; and scroll down for PM2.5 concentration trends

State: Madhya Pradesh  District: Vidisha Year: 1998

>100
60-100
40-60
20-40
10-20 -.
0-10 '

1998

National Aeronautics and Space Administration

> 5 D D D : v )
2000 2002 2004 2006 2008 2010 2012 2014

PM2.5 in Vidisha during 1998-2014

@ PM2.5 (ugim?)

380

35.1
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year
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Socioeconomic Data & Applications Center (SEDAC)

http://sedac.ciesin.columbia.edu/mapping/viewer/#

wwsx SEDAC Map Viewer, v2

@ Global Annual Average PM2.5: 2010

& Map Sync @ | &8 Layer Sync | [E Legend | QWMS | © | X

@ Probabilities of Urban Expansion to 2030
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State of Global Air

http://www.stateofglobalair.org/

SIAI[ []F HOW CLEAN IS IMPACTON YOUR  EXPLORE THE READ THE IN THE NEWS

GI_UBAI_ AIH YOUR AIR? HEALTH DATA REPORT

EXPLORE ~ HOWTO  METHODS  WHATS
& IHME THE DATA NEXT?

Explore the Data

Here you can compare air quality or health impacts across countries, create
global maps of air quality and health impacts, plot their trends over time, and
view or download images and tables with air quality and health impact data.
Please refer to the How To page and the Glossary for guidance. You can
also find background information on how the air quality and health data are
developed in Methods and see plans for future updates in What's Next. Tell
us about your experience with the site, your analyses with the data, and what
you'd like to see. We'd like to hear from you!

AIR QUALITY

Population-weighted concentration

Select Pollutant plots ol Maps @ Tables

Ambient particulate matter pollution v

Average Annual Population-Weighted PMs 5
Choose a country

Average Annual Population-Weighted PM3 5 in Afghanistan & Average Annual Population-Weighted PM2 5 =
Afghanistan -

3

Compare to other regions

Select comparison region
GBD Regions -

® Countries © Aggregated

Select comparison sub-region
User can choose multiple

i .-...'..
North Africa and Middle East

Average Anngal Population-Weighted Hit2 5 (ugfm>)
Average Anngal Populgtion-Weighted Hi2 5 (ugfm®)
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